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(54) System for detecting recording data of videotape recorder 

(57) The system is enabled to detect data concerning the time and channel a program played back was recorded atand 
through by adding both calendar data such as the date andtime and channel data indicating a channel to be recorded 
in the recording operation of the videotape recorder and by extracting the above-specified data in the playback 
operation AVHF/UHFtuner2of a meter 100 has its tuning controlled byatunerscanning control circuitn to thesame 
channel asthattuned by the associated video tape recorder (VTR, Figure 1 ). The calendar and channel data from adata 
multiplexgenerator12 areaddedto the video signal by5.When applying aninputfrom anothervideotape recorder or 
television camera to inputs T6, T7, T8 the channel data is replaced by a signal indicating that particular one. Analog 
switches4and8selecttheparticularinput. 
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SPECIFICATION 

System for detecting recording data of video tape 
recorder 

5 

The present invention relates to a program rating 
(audience rating) measuring system and, more part- 
icularly, to a system for detecting the recording data 
of a video tape recorder, which system is adapted to 

10 detect data concerning the time and channel when 
and where a program being played back by the video 
tape recorder was recorded. 

In recent years, th e video tape recorder has spread 
widely into averagefamilies, and the importance of 

1 5 sampling data on the use of the video tape recorder 
has been increasing for accurately surveying the TV 
program ratings. 

Thus, in Japanese Patent Applications Nos. 58- 
71 221 {1983/71221 ), 58-107896 (1 983/107896), 58- 

20 107897 (1983/107897 and 59-143052 (1984/143052), 
we have already proposed methods and apparatus 
for detecting the operating states of the video tape 
recorder so that the audience situations may be 
grasped in case the video tape recorder is used in 

25 combination with a television set. 

However, what can be surveyed bythatpriorart 
has been limited to data concerning howthe video 
tape recorder is used at each time, i.e., the data indi- 
cating the states of stop, playback recording and 

30 monitoring (thata program selected by the tuner of 
the videotape recorder is being observed through a 
TV set) as well as the channel data indicating what 
channel is being recorded. And, the prior art has 
failed to detect what program is being played back 

35 forthe actual observation, i.e., the time and channel 
when and where the program being enjoyed was re- 
corded. Therefore, the prior art cannot provide a suf- 
ficientvariety of data and has such a defect as cannot 
make a sufficient research concerning the program 

40 ratings of families using TV sets and video tape re- 
corders together. 

The present invention has been conceived in view 
of the background thus far described and has an ob- 
ject to provide a system for detecting the recording 

45 data of a videotape recorder, which can detect not 
only the operating states of the videotape recorder 
but also what time and through what channel a pro- 
gram being played back was recorded. 

50 Brief description of the drawings 

Figure 1 is a block diagram showing thecon- 
nections among a meter, to which the present inven- 
tion is applied, a television set and a video tape recor- 
der; 

55 Figure 2 is a block diagram showing the interna! 
structure of the meter of Figure 1 ; 

F/£f£/re3isacircuit diagram showing details of a 
data multiplex generator and a video signal adder of 
Figure2; 

60 Figure4'\sa diagram showingthe positions of a 
video signal, into which data are to be inserted; and 
Figure 5\s a diagram showing one example of the 
structure of the data. 
Figure 1 shows connecting relationships among a 
65 meter 1 00, to which a system for detecting recording 



data of a video tape recorder according to the present 
invention is applied, a television set TV and a video 
tape recorder VTR. Here, a device for surveying pro- 
gram ratings is to be attached to a TV set in a general 

70 family, and it istherefore devised in various manners 
in the present invention not to modify the inside of 
TVsetasfaras possible. For example, exceptthat 
pickup coils PC-i and PC 2 are disposed in the video 
tape recorder VTR, the individual units can becon- 

75 nected through connecting cables. Moreover, the 
pickup coils P^ and PC 2 need not be soldered but 
may merely be disposed in the vicinity of the circuit. 

The structure will be described with reference to 
Figure 1. An antenna ANT is connected directly with 

80 the meter 1 00, which boosts a space wave a and 
feeds itto an internal tuner and a branched space 
wave 6 to the antenna terminal of the video tape re- 
corder VTR, and antenna outputterminal of the video 
tape recorder VTR is connected to the antenna ter- 

85 minal of the television set TV. Incidentally, a signal c 
to be outputfrom the antenna outputterminal of the 
video tape recorder VTR contains not only the space 
wave but also a signal which is modulated to an un- 
used channel such as the 2nd channel. 

90 In the set of the video tape recorder VTR, on the 
other hand, there are disposed both the pickup coil 
PC 1 for detecting a sound intermediate-frequency 
signal (SIF) and the pickup coil PC 2 fordetectingan 
erasesignal generated in the recording operation, 

95 and detected signals rfand e are introduced intothe 
meter 100 so thatthe sound intermediate-frequency 
signal (/detected by the pickup coil PCi may be used 
forjudging the channel received by the tuner in the 
video tape recorder VTR whereas the erase signal e 
100 detected by the pickup coil PC 2 may be used for judg- 
ing thatthe video tape recorder VTR is in a recording 
state. Incidentally, the judgement of the recording 
state can be also conducted by another method such 
as by detecting an FM brightness signal (i.e., a video 
105 signal having been subjected to FM modulation so 
that it may be written in a video tape), which is gener- 
ated from the recording circuit of the video tape re- 
corder VTR, and the method can be replaced by suit- 
able means. 

1 10 Next, a video/audio signal f outputfrom the meter 
100 is applied to an external input terminal of the 
videotape recorder VTR (namely, the signal f can be 
switched by means of a slide switch of the set of a 
common videotape recorder in case the recorder 

115 usesthe external input terminal), and a video/audio 
signal g outputfrom the video tape recorder VTR is 
input to the meter 1 00. This constitutes the most 
featuring point of the present invention. According to 
the present invention, more specifically, the record- 

120 ing operation isconducted by using notthe signal 
received by the internal tuner of the video recorder 
VTR but the signal received by the internal tuner of 
the meter 1 00 as the signal to be recorded, by demo- 
dulating the signal received bythe internal tuner of 

1 25 the meter 1 00 into a video signal and an audio signal, 
by adding to the video signal both calendar data indi- 
cating the date, the time and so on and channel data 
indicating what channel the program is recorded 
through, and by applying the signalsto the external 

130 inputterminalofthe video tape recorder VTR. Gener- 



2 GB 2 180 111 A 



2 



ally speaking, it is considerably difficultto mix the 
data into the signals of the internal tuner of the video 
tape recorder VTR without modifying the hardware 
of the video ta pe recorder VTR. That mixing oper- 

5 ation, however, makes it possible to insertthe data 
with ease. Incidentally, since the internal tuner of the 
meter 1 00 is always tuned to the same channel as 
that of the internal tuner of the video taperecorder 
VTR on the basis of the sound intermediate- 

10 frequency signal (/detected by the pickup coil PC T/ 
the operation can be performed like the normal re- 
cording operation without any consciousness of the 
presence of the meter 1 00 by means of achannel 
selecting button orthe like lying on the panel of the 

1 5 video tape recorder VTR. 

On the other hand, at playback, the video/audio 
signal goutputfrom the videotape reocrder VTR is 
used totake outthe calendar data and channel data 
written in the video tape and to detect whattime and 

20 throughwhatchannelthe program wasrecorded, 
and the extraction and decoding of the data are con- 
ducted in the meter 1 00. Incidentally, since that 
signal g has already been demodulated into the 
video signal and the audio signal, it is returned as a 

25 signal Afromthe meter 100 to the television set TV 
and is applied to an AV terminal of the television set 
TV so thatthe playback image may be observed. Des- 
pite this, however, the path of the signal /nsnot nec- 
essary in case the observation is conducted with the 

30 signal which was modulated to the unused channel 
through the antenna terminal from the video tape re- 
corder VTR. 

On the other hand, a signal /to be inputto the 
meter 1 00 indicates what coming from anothervideo 

35 tape recorder or a television camera and is usually 
used less frequently. Sincethe video/audio signal 
input terminal (i.e. the external inputterminal) of the 
videotape recorderVTR is ocGupiedforfeedingthe 
recording signal from the meter 1 00, more specific- 

40 ally, there is no terminal to be inserted in case a 
dubbing is to be undergone or a television camera is 
to be used. In this case, however, the connection is 
made not with the video/audio signal inputterminal 
of the video tape recorderVTR but with a terminal 

45 disposed in the meter 1 00. Incidentally, in case the 
dubbing isto be conducted by anothervideo tape re- 
corder or in case the recording operation is conduc- 
ted by a television camera, the aforementioned 
channel data are replaced by a signal indicating that 

50 particular case. 

Next, Figure2shows details of the internal struc- 
ture of the meter 1 00 of Figure 1 . Here, asshown in 
thefigure.the antenna is divided into independent 
VHF and UHFantennas, and the demodulated audio 

55 signal is divided intotwo right and left signals so that 
it may satisfy the stereophonic or bilingual broad- 
casting purposes. Incidentally: reference characters 
Ti and T 2 indicate the antenna inputterminals of the 
meter 1 00; characters T 3 and T 4 terminals connected 

60 with the antenna inputterminal ofthevideotapere- 
corder VTR; characters T s a terminal to be connected 
with the pickup coil PC^ characters T 6 ,T 7 and T 8 ter- 
minals to be connected with another videotape re- 
corder or a television camera; characters T g , T 10 and 
65 Tn terminals to be connected with the external input 



terminal of the videotape recorderVTR; character T 12 
aterminalto be connected with the pickupcoil PC 2 ; 
characters Ti3,Ti4andT 15 terminalsto be connected 
with the video/audio output terminal of the video 

70 tape recorderVTR; and characters T 16 ,T 17 andT 18 ter- 
minals to be connected with the AV terminal of the 
television set TV. 

In Figure 2, antennas ANT-i and ANT 2 are connec- 
ted through the terminals T| and T 2 with the input 

75 terminals of a VHF/UHF booster 1, which has itsone 
output S 2 connected through the terminalsT 3 and T 4 
with the antenna terminal of the videotape recorder 
VTR and its other output S 3 con nected with the ant- 
enna terminal of a VHF/UHFtuner2 inside of the 

80 meter. Moreover, this VHF/UHF tuner 2 has itstuning 
controlled, as will be described hereinafter, by a 
tuner scanning control circuit 1 1 to the same channel 
as that of the internal tuner of the video tape recorder 
VTR. 

85 Next,anoutputS 5 oftheVHF/UHFtuner2iscon- 
nected with theinput terminal of a VIF (i.e., video in- 
termediate-frequency) detecting AGC (i.e., automatic 
gain control) circuit3, and a video signal S 6 detected 
by that VIF detecting AGCcircuit3 is connected with 

90 boththeinputterminalsofan analog switch 4andan 
S!F(i.e. sound intermediate-frequency) amplifying 
and audio demodulating circuit 6. Here,theanalog 
switch 4 is paired with another analog switch 8 lying 
in the path of the audio signal and is used to switch 

95 the video signal and audio signal to befed to a suc- 
ceeding circuit in the dubbing operation or when the 
television camera is used, to the signals inputfrom 
the terminals T 6 , T 7 and T 8 . The analog switch 4 and 8, 
switches the signal paths when the plug is connected 

100 withtheterminalsT e ,T 7 andT 8 byaswitchSWfor 
detecting dubbing orthe likeattachedtooneofthe 
terminals T 6 , T 7 and T 8 . 

Next, the output S 9 of the analog switch 4 is added 
in a video signal adder5to the calendar data andthe 

105 channel data given by a data multiplex generator 1 2 
so thatthe output S 12 of the video signal adder 5 is 
connected through the terminal T 9 to the external 
inputterminal of the videotape recorderVTR. On the 
other hand, the output S13 of the SIF amplifying and 

1 10 audio demodulating circuit 6 is demodulated 
through an audio multiplexing and demodulating 
circuit7to the two right and left audio signals S 17 and 
is connectedtogetherwith the video signal S 12 of the 
aforementioned video signal adder 5 throughthe an- 

115 alog switch SandtheterminalsTtcTnandTg with 
theexternal inputterminals of the videotape recor- 
derVTR. Incidentally, a demodulated audio signal S-i 5 
can be taken outf rom the SIF amplifying and audio 
demodulating circuit 6through an earphone ter- 

120 minal EP 2 so that the operating state of the circuit can 
betested. Moreover, a block 1 5indicates an audio 
control panelfor switching or selecting the right and 
left stereophonicsignals or selecting bilingual 
signals in the case of audio multiplex broadcasting. 

1 25 Figure 3 shows details of the video signal adder 5 
andthe data multiplex generator 1 2 of Figure 2. The 
video signal adder 5 is constructed of a video signal 
adding integrated circuit 5a (e.g. "NJM2207") and 
has a function to add the signals Sn and Sn', which 

130 are applied to a letter offset checkterminal 1 1 and a 
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letter control terminal 12, as the PCM signals to the 
video signal S 9 which has been applied to terminals 1 
and 16through capacitors andC 2 . Incidentally, ter- 
minals 3, 5 and 9 are used for extracting synchronous 
5 signalsfrom the video signal. On the other hand, the 
data multiplex generator 1 2 is constructed of: a cal- 
endar data generator 1 2a for generating the calendar 
data composed of the date and the time; a shift regi- 
ster 12b forserially transforming a channel data 

10 signal S 24 givenbythetunercontrol scanning circuit 
1 1 and calendar data signals fed from the calendar 
data generator 1 2a to send out the transformed 
sigrialsto the video signal adding integrated circuit 
5a; and a flip-flop 12c and a register 12dfordetermin- 

15 ingthe position, in which the PCM data are to be in- 
serted, from the synchronous signal obtained from 
the video signal adding integrated circuit 5a. 

Figure 4 shows a portion of the video signal after 
the data have been added thereto. PCM data DATA-i 

20 and DATA 2 are inserted in the sequence of several 
pulses afteran equivalent period p, a vertical syn- 
chronizing period-yand an equivalent period 5fora 
vertical blanking period a. On the other hand, Figure 
5 shows an example of the data type, in which the 

25 calendar data and the channel data are suitably 
arrayed. Incidentally, it is quite natural thatthe posi- 
tion for insertion of the data and the type of the data 
be not especially limited. 
Reverting to Figure 2, the remaining construction 

30 will be described in thefollowing. Asignal S 20 ofthe 
pickup coil PC 1f which is to be applied to the terminal 
T s , is fed through an SIF amplifying and audio demo- 
dulating circuit 9 to one inputterminal of an SIF/CH 
comparator (i.e., sound intermediate-frequency and 

35 channel comparing circuit) 10, in which it is compa- 
red with an sound intermediate-frequency signal S 14 
fed from the aforementioned SIF amplifying and 
audio demodulating circuit 6 so thatthe identity of 
the broadcast programs received by the inside tuner 

40 ofthe video tape recorder VTR and the VHF/UHF 
tuner 2. Moreover, a demodulated audio signal S 22 
can be taken out from the SIF amplifying and audio 
demodulating circuit 9through an earphone ter- 
minal EP, so thatthe operating state ofthe circuit can 

45 betested. lncidentally,sincethesound intermediate- 
frequency signal belongs to an FM signal having a 
constant amplitude, it has been confirmed thatthe 
comparison can be facilitated to ensure a sufficiently 
precise judgement. Still moreover, the identity of the 

50 received channels can be judged by another juding 
means such as the means using the video inter- 
mediate-frequency signal orthe means using the de- 
modulated audio signal, and these means can be 
suitably altered. 

55 Next, the SIF/CH comparator 10 outputs a signal 
S23 indicating the consistency or inconsistency from 
the compared result ofthe two signals to thetuner 
scanning control circuit 1 1 so that the station selec- 
ting voltage of the VHF/UH F tu ner 2 is periodically 

60 varied until the two signals becomes coincident. By 
this operation, however, the received channel ofthe 
VHF/UHF tuner 2 is caused to follow that ofthe in- 
ternal tuner ofthe video tape recorder VTR so thatthe 
two tuners receivean identical channel inthesteady 

65 state ofthe operation. Moreover, the channel data 



signal S 2 4 according to the station selecting state is 
output fromthe tuner scanning control circuit 11 and 
is fed to the aforementioned data multiplex gener- 
ator^. Incidentally, the tuner scanning control cir- 

70 cuit11 isfedwiththesignaloftheaforementioned 
switch SWfordetecting dubbing orthe like, and the 
data indicating the recording by the dubbing are 
output in place ofthe channel data indicating the 
channel ofthe tuner in case the dubbing is conducted 

75 from another video tape recorder or in case a televi- 
sion camera is used. 

On the other hand, the erase signal of the video 
tape recorder VTR, which has been detected by the 
pickup coil PC 2 , isfed from the terminal T^through 

80 an erase signal amplifier 1 6, a rectifier 17, a voltage 
comparator 1 8 and a recording state detector 1 9 so 
thata signal S33 indicating the recording state is pro- 
duced. 

On the other hand, the terminals T 13 , T 14 and T 15 are 

85 fed with the signals from the video/audio output ter- 
minals ofthe video tape recorder VTR to output natu- 
rally the video and audio signals being recorded in 
the recording operation and the video and audio 
signals being played back in the playback operation. 
90 Thus, only the PCM signal is extracted from a video 
signal S 35 , which is obtained from the terminal T 13 , by 
a vertical blanking PCM signal extractor 21 at a timing 
obtained from a synchronizing and separating circuit 
20 and is decoded to the original date by a PCM dec- 
95 oder 22. The output S 40 ofthe PCM decoder 22 is once 
stored in a buffer memory 23, the output S 26 of which 
is compared in a data comparator 25 with the output 
S42 ofthe data memory 24 so that the content ofthe 
buffer memory 23 is written in a data memory 24 

1 00 when the two outputs take different values. Since the 
PCM data appear with the same period as that ofthe 
vertical synchronizing signal, more specifically, sixty 
groups of data arrive for one second, and it is mean- 
ingless to write them inthedata memory 24upon 

105 each arrival. Therefore, the change in the data is det- 
ected by thedata comparator25, whereupon the in- 
troduction ofthe data is conducted by feeding a 
signal S44 to the data memory 24. 
Moreover, the output S 26 ofthe buffer memory 23 

110 is always compared in a data comparator 13 withthe 
data S25 of the data multiplex generator 12, and a 
signal S 2 7 indicating the playback state is output, 
assuming thatthe playback is being conducted in the 
case of inconsistency. In case the video tape recorder 

115 VTR is in a recording orstandbystate,morespecific- 
ally, signals mixed with the data must be attained 
simultaneously atthe terminals T 13 , T 14 and Ti 5 from 
the meter 100. It istherefore possible to judge that 
the playback is being conducted in the inconsistency 

1 20 case. Incidentally, in case no data exist in the signals 
which are obtained from the video tape recorder VTR 
through the terminals T 13 ,T 14 andT 15 , it is possibleto 
judge that the tape has been recorded by another 
videotape recorder orthatthe software has been 

125 commercially purchased. 

Atthe output S 2B ofthe buffer memory 23 and the 
output S^ ofthe data memory 24, on the other hand, 
there is disposed a fastforward/rewind/pause detec- 
tor 26 by which whetherthe operation belongs to the 

130 normal playback or another such asthefastforward- 
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ing, rewinding or pause is judged from the changing 
data ofthe sequentially changing data. By incor- 
porating even the seconds into the calendardata, 
more specifically, the operation is judged to be: the 

5 normal playback in case the arriving data increase 
roughly every one second while containing more or 
less errors; thefastforwarding in case the change of 
the data per second isfaster; the rewinding in case 
the data per second decrease; and the pause in case 

10 the data per second remain unchanged. 

On the other hand, the channel data S 24 having 
been judged by thetunerscanning control circuit 1 1 , 
the signal S 27 having been detected by the data com- 
parator 13 and indicating the playback state, the 

15 signal S 33 having been detected by the recording 
state detector 1 9 and indicating the recording state; a 
signal S 45 having been detected bythefastforward/ 
rewind/pause detector 26 and indicating thefastfor- 
warding, rewinding or pause, and the recording data 

20 S 43 having been outputfrom the data memory 24are 
input altogetherto a transmitter 14 and are subjected 
to a suitable data processing so thatthe processed 
data are sent out to a data transmitting unit not 
shown in the drawing. In actual program rating sur- 

25 veys, incidentally, not only those data but also the 
channel data of the television set TV, on/off data, and 
data on thesurvey time and so on are required, but 
data ofthe existing system can be applied in place. 
As has been described hereinbefore, according to 

30 the present invention, the data concerning the time 
and the channel a program being played backwas 
recorded at and through can be attained although it 
is impossible in the prior art. As a result, there can be 
attained an effectthatitis possibleto make program 

35 rating surveys more precisely in families where the 
television sets and the video tape recorders are used 
in combination. 

CLAIMS 

40 

1. Asystemfordetectingthe recording data of a 
video tape recorder, characterized : by adding cal- 
endar data and channel data to either a video signal 
of a tuner made receptive ofthe same channel asthat 

45 received by said video tape recorder or a video signal 
input from the outside; by applying the resultant 
video signal to an external inputterminal of said 
videotape recorder; and by extracting said calendar 
data and said channel data from the signal played 

50 back by said video tape recorder. 

2. A system according to Claim 1 , characterized 
byjudging afast forwarding, rewinding or pause 
from the changing state of said calendar data extra- 
cted. 

55 3. Asystemfordetectingthe recording data of a 
program played back on a video tape recordersub- 
stantially as herein described with referenceto the 
accompanying drawings. 
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